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differences and improvements have not been mentioned because they 
add nothing of importance to the history of the development of 
vehicles. The chariots were for other purposes than either the 
American two-wheeled gigs or the Japanese jinrikisha. 

We have discussed the development of the primitive transporta- 
tion carriers, without treating vehicles propelled by machinery, the 
second part of the group of vehicle carriers. By understanding the 
development of human culture, we are enabled to understand the 
development of vehicles. The high degree of culture among the 
ancient peoples brought with it so complete an adaptation of 
vehicles to human needs, that the mediaeval nations contributed 
almost nothing to their improvement. Only the nineteenth century 
brought great change, and especially in the last eighty years has 
the progress completely overshadowed the efforts of the previous 
five centuries. 



THE ISLES OF CALIFORNIA 

By GODFREY SYKES 
Desert Laboratory, Tucson, Arizona 

The first thirty years of exploration in and about the great South 
Sea, after its discovery by Balboa, cleared up many of its major 
problems for both navigators and geographers. Magellan's voyage 
had given a true conception of its size ; Juan Fernandez had solved 
the difficulty of the navigation of the southern part, and the new 
ocean had in fact already been crossed at least twice from the west- 
ern coast of New Spain : first by Juan de Saavedra in about 1527, 
and again by Euy Lopez de Villalobos in 1542. 

These trans-oceanic voyages had, however, so far all been made 
in the one direction, from east to west, since no navigator had 
as yet solved the problem of battling with the trade winds. In 
the meanwhile coastwise exploration had been carried on both 
north and south from Darien, and some little knowledge gained 
of the adjacent lands. 

Among other points which would seem to have been adequately 
settled by this time was that as to the true nature of the Californian 
peninsula and gulf. This question was nevertheless destined to 
prove one of the most vexed of all problems in Pacific geography; 
not to be finally settled for over 200 years, and giving rise during 
that time to many curious mistakes in maps and records. 
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The Spanish conquerors had pushed out towards the north and 
west after Montezuma and his capital city had been subjugated, 
and an expedition was despatched by Cortes for the examination of 
the western coast of New Spain as early as 1528; and from this 
time until 1540, he stood sponsor for, or himself conducted, various 
journeys of discovery into this still practically unknown region. 
One such expedition had worked its way northward along the coast 
as far as lat. 27° in 1532, under the leadership of Hurtado de 
Mendoza, and must undoubtedly have sighted the high land of the 
Californian peninsula to the westward. The next year another ex- 
pedition was sent out, which ended, as many did, in dissentions and 
mutiny. Fortuno Ximenes, the successful leader of the mutineers, 
then sailed to the west, doubtless for the purpose of learning more 
about this new land; and so was the first Spaniard to set foot 
thereon. 

Another party followed under the personal leadership of Cortes 
in 1535, and a sustained attempt was made at settlement upon the 
new shore. This was put an end to, however, by the temporary 
political troubles of Cortes, and it was not until 1539 that any- 
thing further of importance was done. In that year Francisco de 
Ulloa examined the Gulf of California pretty thoroughly, although 
he did not succeed in quite satisfying either himself or his superiors 
as to the conditions at its head. In the following year, 1540, 
Fernando de Alarcon, acting in connection with the work of Fran- 
cisco Vasquez de Coronado ashore, fully settled the question as to 
the mouth of the Colorado River, and brought back a fairly ac- 
curate chart of the region, made by his chief pilot, Castillo (Fig. 1). 

This expedition, together with the voyage of Cabrillo and Fer- 
relo in 1542-1543, when lat. 44° was reached along the outer coast, 
should have fully determined the true nature of California ; but in 
spite of the thorough work of these pioneers, which was apparently 
accepted as conclusive by geographers for many decades, doubts 
arose and map makers began to modify their views and show hesi- 
tation as to its real nature and configuration. 

Jodocus Hondius seems to have been one of the first of the better 
known map makers to cast doubt -upon the accuracy of the work of 
Ulloa, Alarcon and Castillo, and his maps of about the beginning 
of the seventeenth century show a widening of the gulf at its upper 
part, and although still somewhat after the manner of Castillo, 
indicated that a further extension might exist beyond. 

If it is true, as some historians have surmised, that Hondius was 
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the author or designer of the famous silver map of the world, com- 
memorative of the circumnavigation of the world by Sir Francis 
Drake, 1 his ideas or information must at that time have been slightly 
different, inasmuch as the great lake which is a feature in both 
maps above the head of the gulf, lies much farther to the west in 
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Fig. 1— Castillo's chart of the Gulf of California. 

the silver map and the gulf has a definite ending. At all events, in 
his map of 1611 (Fig. 2), Hondius drew the indefinite upper part 
spoken of above. Other cartographers, as for instance Plancius, 
either followed the lead of Hondius or worked along similar lines 
themselves; the indicated opening was gradually extended, became 
defined, and at length reached the Pacific; and so California was 
shown as a true island (Fig. 3). 

l The Drake Medal. By James D. Hague. Bull. Amer. Geogr. Soc., Vol. 40, 1908, No. 8, 
pp. 449-469. 
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The reasons for thus setting aside the results of what appears 
to have been careful and well-organized exploration have never 
been fully explained, but may have been either preconceived no- 
tions as to the existence of a great island in this region; a misun- 
derstanding of native reports which were doubtless in themselves 
incomplete and erroneous; or later and inadequate examinations 
of the coasts by expeditions whose members lacked the courage 
and resolution of Alar con and his companions. 

In addition to any of the above reasons, there was perhaps a 
plan upon the part of the Spanish conquerors to mislead and mys- 
tify adventurers of other nationalities, by means of erroneous charts 
and information. In view of the error having possibly arisen 
through preconceived notions, it will be well to glance briefly at 
what is known or surmised concerning the origin of the name of 
California. 

It was pointed out as long ago as 1862 by the late Edward 
Everett Hale, that this name had in all probability been adopted 
from a romance written by Garcia Ordonez de Montalvo early in 
the sixteenth century, at a time when western exploration and ad- 
venture were at their zenith. This point in nomenclature seems 
to have escaped the notice of earlier historians, both Spanish and 
English, but there can be little doubt as to its accuracy. The ro- 
mance in question was "The Adventures of Esplandian, ' ' written 
as a sequel to 1 1 The Famous Adventures of Amadis de Gaul. ' ' The 
author depicts a pagan queen, Calafre by name, hailing from a land 
of California or Calif orine (it is spelled indifferently in either 
way), which lies beyond the Indies and is in one place described as 
"confirming on the head of the River Boristeness" (the Dnieper), 
but later on in the tale more definitely as an island, and exceed- 
ingly rich in such pelf as adventurers in the sixteenth, or indeed in 
other centuries, have been wont to seek more arduously. Books 
were not so plentiful in those days as in these and were perhaps 
taken more literally by their readers, and doubtless a tale as stirring 
as Montalvo 's great romance would appeal to and excite the imagi- 
nations of these treasure-seeking followers of Cortes. 

Be this as it may, the name California, which seems to have 
been first applied merely to the country round about the Bay of 
Santa Cruz or La Paz, was quickly adopted for the whole of that 
mysterious land which lay off in the ocean to the west of the New 
Spanish domain, and this being California, why should it not be an 
island as Montalvo had described in spite of such mundane details 
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as maps and charts? This, and like considerations and ideas may 
in a measure have influenced the minds of the explorers and tinc- 
tured their reports; but the fact that the first landings were made 







Fig. 2 -Map by Jodocus Hondius, 1611, showing indefinite ending to the Gulf of California. 

down near the southern extremity of the peninsula, where native 
reports concerning physical features several hundred miles to the 
north would be necessarily vague and scanty, was perhaps a more 
potent cause in fostering uncertainty as to its real nature and 
extent. 
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Winsor is authority for the statement that the newly discovered 
land was spoken of as an island by Cortes himself as early as 1524, 
upon the strength of native reports, which in this case would mean 
information gained from natives on the mainland. Bancroft credits 
Preciado with the first published use of the name California in his 
account of Ulloa's voyage, and but one serious attempt was ever 
afterwards made to change it. Charles II caused an expedition to 
be fitted out for the further exploration of California and con- 
version of the natives in the years 1681^-1685, and it was then in 
his honor rechristened Nueva Carolina. The new name was never 
generally accepted, however, and California was soon readopted. 

In Castillo's map no name was given either to the peninsula or 
gulf and the earliest specific naming of the latter which I have been 
able to trace occurs in a beautifully executed manuscript portolano 
of about 1540, now preserved in the British Museum. 2 In this map 
the Gulf appears as the Mar Yermeio, and is still further identified 
as such by being hatched in red. Tramezini, the Venetian cartog- 
rapher, gave it also the name of Mar Yermeio in the upper part, but 
called the lower portion Golfo Novo, in his map of 1554. It was 
occasionally called "The Sea of Cortes" and once or twice Cali- 
fornia Sinus, but the Vermilion Sea was the name which survived. 

Alarcon's report, and Castillo's map of the head of the gulf 
made known the existence of the mouth of a great river; but the 
pilots were sadly hampered and the mariners alarmed by the 
enormous tides and violent currents which were encountered. These 
constituted grave perils for vessels found and equipped as were 
these early Pacific caravels, and additional trouble was experienced 
by reason of the generally unapproachable and inhospitable shore 
thereabouts, where the desolate expanse of soft mud makes landing 
almost impossible. Illusive mirages and refractions so prevalent in 
this region added to the difficulties of accurate observation and 
Castillo's chart did him great credit under the circumstances. 

There were doubtless other members of the party, however, 
whose geographical instinct was less keen, and whose conflicting re- 
ports would carry some weight upon the return of the expedition, 
since no very definite record of Castillo's work seems to have been 
left in Spanish or Mexican archives. Accounts of voyages made 
into the gulf subsequent to that of Alarcon are in general very 
fragmentary, but as the pearl fisheries were beginning to be known 
they no doubt served as the incentive for many such enterprises. 

2 Egerton MSS. 2854, No. 4. 
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Lorenzana, in his history of New Spain, published in Mexico in 
1770, gives a list of such as were known to him, beginning with 
that of Sebastian Viscaino in 1596. This leaves a hiatus of over 50 
years during which many smaller expeditions must have attempted 
some exploration of the region. 

Lorenzana says in his account that Viscaino sailed for the gulf 
as a counterstroke to the voyage of Drake ("the corsair''). He 
entered the gulf, put in at a port which he named San Sebastian, 
took possession of "The Calif ornias" in the name of His Majesty 
Philip II, and reconnoitered the interior. He then renamed Cortes' 
Bay of Santa Cruz, La Paz, and returned to New Spain "after 
many labors and fatigues." He visited California again in his 
better known voyage of 1602-1603, upon which occasion he ex- 
amined the outer coast from Cape San Sebastian to Monterey. He 
was followed into the gulf by Juan Yturbi in 1615, Francisco de 
Ortega in 1632 and twice later, Estevan Carbonelli in 1636, Don 
Luis Cestin de Canas in 1642, Senor Don Garcia Sarmiento in 1643, 
and Almirante A' La Yela in 1644. 

Venegas, in his history of California, gives the following note 
concerning the voyage of Yturbi or Iturbi, mentioned above: 

"Juan Iturbi sailed up the Gulf in 1615 with two ships. One 
of these was taken by pirates (European), who were called Pichi- 
lingues, and who infested the South Seas. Iturbi entered the Bay 
of California and sailed up to 30°, when he found that the two 
coasts of California and Sinaloa were approaching each other. 
Northwest winds, however, prevented him from going any further 
north. Father Andres Perez de Bibas afterwards wrote an ac- 
count of this expedition. At this time the Dutch corsairs also 
openly infested these seas under their own colors." 

That other expeditions concerning which nothing is as yet 
definitely known followed that of Alarcon, and brought back con- 
flicting reports, is evident from sundry passages in Hakluyt, Pur- 
chas and other contemporary writers. A letter "written by one 
Ludovicus Tribaldus Toletus to Mr. Hakluyt, touching Ivan de 
Onate, his discoveries in New Spaine, written at Valladolid, the 
Nones of July 1605" contains the following: — "Moreover other 
newes is brought from New Spaine, to wit, that by the Command- 
ment of the Viceroy the coasts of the South Sea towards Cape 
Mendocino are discovered, and that exceeding faire and large 
Havens are found neere the Calif ornias which hitherto no man 
knew. ' ' 



The Isles of California 



753 



Purchas, who was always avowedly an advocate of the island 
hypothesis concerning California (Fig. 4), says in a marginal note 
anent the above: — "Western coast of America discovered nere Cape 
California, which it seems at this time was more perfectly dis- 
covered to be an Hand, as you may see in M. Brigs his map." 




Fig. 4— Map of North America from Purchas' Pilgrims showing California as an island and three large rivers 
emptying into the sea in close proximity to the Isle of Giganta. 

Again in referring to the controversy as to the insularity of 
California, he writes: — "A letter 1595 from Los Angelos calleth 
them Hands and sayeth they are rich and that the Viceroy sent to 
conquer them." The original of this letter is given by Hakluyt. 

It is related by several historians and geographers in the seven- 
teenth and eighteenth centuries that California was reputed to 
be an island on the authority of a Spanish chart taken from a ship 
captured by the Dutch in or about 1620. I have met with numer- 
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ous references to this captured chart, but have not as yet been able 
to identify either the chart itself or authentic copies of it. It is 
certain, however, that during the first quarter of the seventeenth 
century California was almost universally looked upon as being an 
island or group of islands. 

In 1565 the sailor-priest Andres de Urdaneta succeeded in cross- 
ing the Pacific from west to east and made a landfall upon the 
American coast in about lat. 40°. He was followed by Francisco 
de Gali and others, and the frequent voyages of the richly laden 
ships from Manila to the western ports of New Spain were the 
results of these successful crossings. It was this trade which espe- 
cially attracted the pirates of various nationalities who speedily 
began to infest the South Sea. One of the first of these great 
Spanish ships to be captured was taken by the English Captain 
Thomas Candish, or Cavendish, in 1587 off Cape San Lucas, and 
from that time onward they were considered to be fair game. It 
seems certain that, with this serious danger menacing their trans- 
Pacific ventures, the Spaniards would endeavor to become thor- 
oughly acquainted with the coast down which they had to work 
for nearly a thousand miles after making their landfall. The 
existence or non-existence of a great island parallel to the main- 
land, and offering an alternative inside route for the homeward 
voyages of these harassed vessels, would therefore become a ques- 
tion of the greatest consequence to their mariners, but the informa- 
tion gained about it a matter to be strictly guarded. 

How far their real knowledge extended, or where the records of 
it may be hidden, are points which it would be of the greatest 
interest to clear up; but it as least seems to be evident that even 
if these early Pacific pilots procured correct information as to the 
nature of the coast, it was afterwards lost sight of with the de- 
cline of the Manila trade. 

Captain William Dampier, writing in 1699 concerning his voy- 
age round the world, has this to say about the Californian question 
at that time: — "This lake of California (for so the sea channel or 
straight between that and the continent is called), is but little 
known to the Spaniards by what I could ever learn; for their 
drafts do not agree about it. Some of them do make California an 
island, but give no manner of account of the tides flowing in the 
lake, or what depth of water there is, or of the Harbours, Rivers 
or Creeks that border on it ; whereas on the west side of the island, 
towards the Asiatick coast, their Pilot book gives an account of the 
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coast from Cape San Lucas to 40° N. Some of the drafts newly 
made do make California to join the Main. I do believe that the 
Spaniards do not care to have this lake discovered, for fear lest 
other European Nations should get knowledge of it." 

The library of the American Geographical Society contains a 
map published by Coronelli in 1688 (Fig. 5), which affords an 
excellent illustration of the common views of geographers during the 
latter part of the seventeenth century concerning California and 
the adjacent regions. The coast is shown in great detail all round 
the island, which extends from lat. 23° to lat. 46° N. A double 
gulf is shown on the eastern shore of the Mar Yermeio, which is 
clearly intended to embody the discoveries of Alarcon and his com- 
panions, and the narrow part of the sea to the north of this en- 
trance is partially obstructed by several great islands. The most 
southerly of these is named Isla Gigante, and this name, together 
with the configuration of the coast to the east, may perhaps afford 
a clue to the origin of the island hypothesis, as will be explained 
later on. 

The various maps of Sanson, Moll, Meurs, and others show in 
general about the same features and clearly embody the same ideas. 

One of the few map makers of note who seemed to mistrust the 
island theory was Robert Dudley, the author of the "Arcano Del 
Mare," published in 1661. In contradiction to most geographers, 
he drew an almost straight coast line for northwestern America, 
with a direct opening therein for the mouth of the gulf. In his 
detailed charts, however, he rather evaded the question of the 
upper part of this gulf by so dividing his sheets as to omit it. 

Sanson's maps were widely copied by succeeding geographers, 
and their influence can be traced even as late as 1725 in some of 
the maps by Senex and others, although Father Kino's explora- 
tions had in reality settled the question of the non-insularity of 
California nearly a quarter of a century before. 

The myth was slow to die, though, for even so well-informed a 
traveler as Capt. Shelvocke in his account of his voyage round the 
world, published in 1726, wrote as follows: — "As to the bounds 
and extent of California, our geographers have never yet been able 
to determine either by their own observations or information from 
others, whether it is an island or part of the continent of North 
America." Many other writers even as late as the middle of the 
eighteenth century still held to the idea of an insular California. 

Although coastwise and marine exploration had been slow and 
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desultory in the gulf, exploration by land from the Sonoran 
settlements towards the Pacific coast had been slower still, and it 
was not until the end of the seventeenth century that anything 
definite was accomplished in this direction. The reasons for this 
inactivity and seeming apathy are obvious. The Sonoran settle- 
ments were in themselves for the most part small and poor, and 
there was little incentive to travel across the terrible stretch of 
desert which lay towards the northwest. 

The same obstacles which existed in the seventeenth century 
exist in some measure still, and a journey overland from the Son- 
oran settlements to the head of the gulf is not a matter to be lightly 
undertaken even to-day. The shores of the gulf itself from Guay- 
mas as its eastern shore, to Muleje on the west, are practically as 
deserted and difficult to exist upon as they were in the days of 
Alarcon. 

In the year 1693 Father Eusabio Francis Kino, who was then 
engaged in missionary work in Sonora, first sighted the gulf, and 
from then onward until 1706 this indefatigable explorer made 
various journeys into the region about the mouth of the Colorado, 
and although he never actually penetrated beyond the river itself, 
he at length fully satisfied himself that Lower California was 
indeed a peninsula. The good father was gifted with keen geo- 
graphical instinct, was a careful and accurate observer, and pos- 
sessed to an eminent degree the happy faculty of extracting and 
appraising at its true value information received from native 
sources, and the maps which he made were wonderfully correct. 

The complete overland journey and examination of the country 
from Sonora to the Pacific was, however, reserved for later ex- 
plorers, being accomplished by Garces, Font and others late in 
the eighteenth century. Map makers and geographers were in 
general extremely conservative about reuniting California to the 
mainland, and one finds numerous references to it as an island even 
as late as 1750. 

Two English cartographers, Green and Rocque, published good 
and complete maps about that time and the long continued fiction 
of the Isles of California came definitely to an end (Fig. 6). 

Mention was made above of an embryonic gulf which appears 
in many of the earlier maps upon the eastern shore of the Mar 
Vermeio in juxtaposition to a great island, and if the original error 
arose through failure of later expeditions to follow and verify the 
work of Alarcon, this may indeed furnish us with some clue as to 
what really happened. 
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There exists (Fig. 7) between the Island of Tiburon and the- 
Sonoran coast, in lat. 29°, a narrow and tortuous passage, well 
named El Infernillo, which is almost fordable at dead low water, 




Fig. 5— Map by Coronelli, 1688, also showing Isle of Giganta and gulf in shore of New Spain. 

but traversed by extremely violent currents at other stages of the 
tide, and this, when approached from the south, bears a strong re- 
semblance to the mouth of a great river. The illusion is strength- 
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ened by the banks and shoals which obstruct its entrance, and the 
configuration of the Tiburon and Sonora shore lines suggest a gulf 
or deep bay with a river entering the upper end. Upon the east 
shore of this gulf a series of openings and lagoons connect with 
the Rio Sonora when the latter is in flood. 

It is easy to see how a coastwise expedition coming up from the 
south, and not too certain either as to its own latitude or that of 
Alarcon 's reported great river, might suppose that it had reached 
the latter, and turning down again and rounding the southern point 
of Tiburon Island, find the open water beyond and so conclude that 
Alarcon had been mistaken in supposing that he had reached the 
head of the gulf. The distance from Tiburon Island to the shore 
of California is not great: — scarcely thirty miles, and partially 
obstructed by two islands, San Esteban and San Lorenzo of the 
modern charts. 

The great island of Angel de la Guardia lies only a few miles 
to the northwest, and it is a significant fact that in all maps which 
showed the Mar Yermeio as a strait and California as an island, no 
real names are ever given north of this region and the Isla Gigante 
or Angel de la Guardia Island is always drawn near to the sup- 
posed gulf of Alarcon. While no direct record has as yet been 
•discovered of such an expedition having been made, the presump- 
tive evidence is good that something of the kind occurred and was 
perhaps responsible for the captured Spanish chart. 

The island hypothesis gained such wide and rapid credence as 
to render it almost certain either that some definite and oona fide 
report contradictory to that of Alarcon reached New Spain about 
the beginning of the seventeenth century or that a well-planned 
and sustained effort was made by the Spaniards to mislead sailors 
and geographers of other nationalities concerning affairs on this 
coast. Of the two explanations, the former seems to be by far the 
more probable in view of the natural conditions outlined above. 

The theory sometimes propounded that the early Spanish navi- 
gators were influenced in their opinions as to the insularity of 
California by having penetrated by water into the basin which we 
now know as the Salton Sink, may I think be dismissed at once as 
highly improbable; for even if this depression was at that time 
filled by the overflow waters of the Colorado River (which is not 
in itself at all impossible), the fact that it was entered by stemming 
a swift fresh-water current, and that once reached, the great tides 
experienced in the gulf were totally absent, would at once show 
.any voyager that he had left the sea and reached a lake. 
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The existence and discovery of such a lake at that time is not 
at all unlikely and may have been responsible for the Lac Magnus 
or Lac del Oro of so many of the early maps ; but I doubt whether 
it was ever actually entered by boat in spite of the oft-repeated 
tale of the discovery some years ago of the bones of an ancient 
Spanish vessel in the dried mud of the Sink. 3 




Fig. 6— Chart of the Pacific Ocean by John Green, 1753, giving a fairly accurate representation 
California and the Gulf. 

To summarize, then, the facts which are already known, and 
the points upon which it is reasonable to conjecture concerning this 
interesting historical and geographical puzzle : It appears that the 
first seemingly adequate exploration of the Californian coasts and 
gulf by Ulloa and Alarcon was commonly accepted until about the 
beginning of the seventeenth century, when the ideas of geog- 
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3 W. C. Mendenhall. The Colorado Desert. Nat. Geog. Mag., Vol. 20, 1909, p. 685. 
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raphers began to veer towards the theory that California was an 
island, and that this theory was confirmed in the opinion of con- 
temporary writers by a certain chart which was taken from a 
Spanish ship by the Dutch. 

Further, that the error became almost universal and was per- 
sisted in for at least a half century after Father Kino's journeys 
about the head of the gulf had again showed the fallacy of this 
island hypothesis. 

So much is certain. As regards the conjectural points it is 
obvious that the original error came from the Spaniards; probable 
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Fig. 7— Tracing of a portion of the U. S. Hydrographic Office 
chart of the Gulf of California showing the islands of Angel de la 
Guardia and Tiburon, and part of the Sonoran coast. 

that it arose through the hazardous navigation of the gulf and con- 
sequent failure of some later expedition fully to retrace Alarcon's 
route ; and possible that it was at first due to an effort upon the part 
of the Spaniards to mislead and mystify foreign poachers upon their 
preserves, their own later mystification arising through the over- 
looking or loss of the original data. 

The maps and records which have a bearing upon the Spanish 
discovery and early exploration of the western part of the new 
continent, are so scattered among the great collections of the world, 
and the relationship of the various maps to each other or to actual 
exploration has as yet been so little touched upon, as to render an 
inquiry into these interesting historical questions a matter of con- 
siderable difficulty. 
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It is quite essential, however, that their solution be undertaken 
with a full appreciation of the obstacles which confronted these 
early voyagers, and some local knowledge of the physical features 
which they encountered in the western deserts and along the shores 
of the Great South Sea. 



THE COAL RESOURCES OF THE WORLD: 

A SUMMARY 

By LEON DOMINIAN 

An investigation of the world's coal resources was undertaken 
by the Xllth International Geological Congress held in Canada in 
the summer of 1913 with a view to estimating the tonnage available 
in known fields. The results of this inquiry have been embodied in 
a valuable monograph. 1 The importance of the topic suggests inter- 
pretation of certain facts from the standpoint of the geographer. 

Coal is the most valuable mineral exploited in the world. The 
product, once taken out of the earth, cannot be replaced. The study 
of its reserves, therefore, appeals to millions of human beings whose 
comfort and material fortunes depend directly on the production of 
this fuel. Its exhaustion in any country would seriously hamper 
operations in hundreds of factories. 

The relation of coal to civilization is apparent from an inspec- 
tion of any world-map. The heaviest coal producing countries lead 
in civilization. A large portion of the wealth per capita in each 
may be traced directly to the hives of industry and the centers of 
population that cluster around the sites of their coal supplies. The 
factor of area or of geographical position appears overshadowed by 
the importance of that of coal resources. Belgium is a case in 
point. This does not imply, however, that civilization depends on 
coal entirely. It means that nineteenth or twentieth century civili- 
zation alone is based in part on coal consumption. Given the dis- 
covery of an economically more advantageous source of energy, and 
coal will become as unimportant from the standpoint of the world 's 
commerce as trade winds in our day. 

The bulk of the world's supply of coal is stored in the conti- 
nental areas of the northern hemisphere. North America and 
Eurasia contain approximately six-sevenths of the total reserves. 
The fuel is distributed most abundantly north of the 20th parallel 
of north latitude. This is not due so much to the development of 

i The Coal Resources of the World, Vols. I, II, III, Atlas. Morang & Co., Toronto, 1913. 



